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relatively good correlation with carcinogenicity, the use of a battery
of short-term tests is believed to enhance the predictability of
potential carcinogenicity (McCann <et al., 1975). To this end, Lang
ejb al. (1980) investigated the transformation of BALB/3T3 cells by
drinking water concentrates from five U.S. cities. The authors
reported various degrees of positive results, i.e., transformation of
3T3 cells, from all five cities. Virtually all of the positive
transformation data came from samples concentrated by reverse osmosis
(RO) , rather than by XAD resins.

Lang et al. confirmed that the transformed cells were malignant
by injecting them into athymic nude mice and evaluating their
potential for tumor formation. All transformed cells were able to
induce tumors within an average latency period of 28 days. Although
the interpretation of such experiments is difficult due to concentra-
tion effects (artifacts) and overt cellular toxicity, these studies
do extend the ability to assess the potential health consequences
from drinking water concentrates.

In mutagenicity tests using water concentrates containing up to
1,000 times the expected exposure of humans to TOC, Gruener (1979)
reported no significant effect on Salmonella strains TA1535, TA1537,
TA98, and TA100 and a clearly mutagenic S9-dependent effect on V79
hamster cells. In addition, he demonstrated that human lung fibro-
blasts (WI38) were sensitive to the effects of water concentrates.
Ranges in protein levels were used to demonstrate toxicity in this
assay. The presence of the S9-activation system increased the toxic
effect of the water concentrates.

In another short-term assay, Gruener and Lockwood (1980) found
freeze-dried concentrates to be mutagenic in a mammalian tissue
culture assay using Chinese hamster embryonic lung cells (V79).
Increased rates of mutagenesis occurred only after activation with a
liver microsomal system. A preliminary test with a concentrate
containing only 140 mg/liter of TOC showed no activity.

Aside from the question of the significance of the various in
vitro tests, one important caution should be taken concerning the
methodology of preparing samples of chlorinated water supplies. Such
samples are often dechlorinated with reducing agents prior to chemi-
cal analysis and/or toxicity testing. Recently, Chen et al. (1980)
showed that dechlorination (such as by sulfate) can reduce mutagen-
icity in a model water treatment system. Thus, in the development of
protocols for testing treated wastewater supplies, it is important to
ensure that chlorinated compounds or other mutagens or toxicants
actually present are not inadvertently modified in sample preparation.

In Vivo Studies

Tardiff and Deinzer (1973) reported some preliminary in vivo acute
toxicity studies in which they determined LDso values in mice from
RO concentrates. The LD5Q values varied from 32 mg/kg to 290
rag/kg, depending on the final extraction procedure used. This range
makes comparisons and data interpretation difficult.